
1

Figure 9.1

2
t d

T
E

R
M

IN
A

T
IO

N
:

S
H

O
R

T
O

P
E

N

R
E

F
L
E

C
T

E
D

P
U

L
S

E

P
R

IM
A

R
Y

P
U

L
S

E

P
U

L
S

E
 S

H
A

P
E

A
T

O
R

IG
IN

Fig. 9.1.



2

Figure 9.2

0
2
0
0

4
0
0

6
0
0

8
0
0

1
0
0
0

T
IM
E
(n
s
)

-2-1012
VOLTAGE (V)

0
2
0
0

4
0
0

6
0
0

8
0
0

1
0
0
0

T
IM
E
(n
s
)

0

0
.51

VOLTAGE (V)

Fig. 9.2.



3

Figure 9.3

Z

Z

R

R

=
 Z

=
 Z

0

0

T

T

0

0

Fig. 9.3.



4

Figure 9.4

C

Q

V

d

i

B
IA

S

D
V

C

R

Fig. 9.4.



5

Figure 9.5

DQ

Vb

C+ C tD ( )

DETECTOR SHIELD

Fig. 9.5.



6

Figure 9.6

D
E

T
E

C
T

O
R

P
R

E
A

M
P

C
O

N
T

IG
U

O
U

S
 S

H
IE

L
D

Fig. 9.6.



7

Figure 9.7

Fig. 9.7.



8

Figure 9.8

Fig. 9.8.



9

Figure 9.9

C

C
C

C

C

C

C
0
1

0
2

0
2

2

2

1

1
2

E

V

V

Fig. 9.9.



10

Figure 9.10

r r

1 2 3

e
=

1

e
>

1

Fig. 9.10.



11

Figure 9.11

D
E

T

B t

¶ ¶
in

d

B
V

A
t

¶
=

-
¶

A

Fig. 9.11.



12

Figure 9.12

A
N

A
L
O

G
 L

IN
E

S
D

A
T
A

B
U

S
(P

A
R

T
IA

L
)

T
H

R
E

S
H

O
L
D

A
N

A
L
O

G
 P

O
W

E
R

C
U

R
R

E
N

T
S

E
T

Fig. 9.12.



13

Figure 9.13

D
V

V V

1 2

I

C
O

M
M

O
N

G
R

O
U

N
D

 B
U

S

Fig. 9.13.



14

Figure 9.14

D
V

V V

1 2

I

C

C
s
2

s
1

C
O

M
M

O
N

G
R

O
U

N
D

 B
U

S

Fig. 9.14.



15

Figure 9.15

i
t(
)

C
U

R
R

E
N

T
S

P
IK

E
 O

R
IG

IN
A

T
E

S

IN
 S

W
IT

C
H

IN
G

 C
IR

C
U

IT

A
B

Fig. 9.15.



16

Figure 9.16

O
U

T
P

U
T

+
V

+
V

-
V

-
V

D
E

T

D
E

T

D
E

T
E

C
T

O
R

Q
1

Q
2

Q
3

Fig. 9.16.



17

Figure 9.17

D
A

Q
 S

Y
S

T
E

M

+
V

+
V

-
V

-
V

D
E

T

D
E

T

Q
1

Q
2

Q
3

D
E

T
E

C
T

O
R

Fig. 9.17.



18

Figure 9.18

+
V

-
V

B
Y

P
A

S
S

 C
A

P
A

C
IT

O
R

B
Y

P
A

S
S

C
A

P
A

C
IT

O
R

L
O

A
D

L
O

A
D

I

I

I

I

I i
n

I i
n

o
u

t

o
u

t

o
u

t

o
u

t

Fig. 9.18.



19

Figure 9.19

1
0
0

8
07

0

6
0

5
0

4
0

3
0 2

0
0

Fig. 9.19.



20

Figure 9.20

1
0

0
1

0
0

8
0

8
0

7
0

6
0

4
0

4
0

3
0

3
0

2
0

2
0

0
0

G
N

D

G
N

D

V
+

V
+

Fig. 9.20.



21

Figure 9.21

V
+

D
E

T
E

C
T

O
R

L
O

A
D

Fig. 9.21.



22

Figure 9.22

L
O

A
D

V
+

D
E

T
E

C
T

O
R

Fig. 9.22.



23

Figure 9.23

D
E

T
E

C
T

O
R

D
E

T
. 

B
O

X

IN
S

U
L

A
T

E
D

F
E

E
D

T
H

R
O

U
G

H

B
IA

S
 S

U
P

P
L
Y

M
A

IN
A

M
P
.

P
R

E
A

M
P

L
IF

IE
R

Fig. 9.23.



24

Figure 9.24

D
R

IV
E

R
R

E
C

E
IV

E
R

Fig. 9.24.



25

Figure 9.25

D
R

IV
E

R
R

E
C

E
IV

E
R

Fig. 9.25.



26

Figure 9.26

F
E

R
R

IT
E

 S
L

E
E

V
E

D
R

IV
E

R
R

E
C

E
IV

E
R

Fig. 9.26.



27

Figure 9.27

Fig. 9.27.



28

Figure 9.28

D
E

T
E

C
T

O
R

B
IA

S

S
U

P
P

L
Y

S
H

A
P

E
R

C
O

A
X

 S
H

IE
L
D

 I
N

S
U

L
A

T
E

D

F
R

O
M

 L
O

C
A

L
G

R
O

U
N

D

IS
O

L
A

T
IO

N

R
E

S
IS

T
O

R
S

D
E

T
E

C
T

O
R

P
R

E
A

M
P

L
IF

IE
R

R
C

C

RR

1
1

2

32

Fig. 9.28.



29

Figure 9.29

5
0

5
0

T
H

R
E

S
H

O
L

D

C
O

M
P

A
R

A
T

O
R

T
H

R
E

S
H

O
L

D

C
O

M
P

A
R

A
T

O
R

O
U

T
P

U
T

D
R

IV
E

R

O
U

T
P

U
T

D
R

IV
E

R

V
V

T
H

T
H

D
V

5
0

L
O

A
D

W
5

0

L
O

A
D

W

IN
S

U
L

A
T

E
D

 B
U

S
H

IN
G

IN
P

U
T

IN
P

U
T

Fig. 9.29.



30

Figure 9.30

Fig. 9.30.



31

Figure 9.31

IN
IN

O
U

T
O

U
T

V
V

-V

+
V

+
V

+
V

G
S

G
S

1

1

2
2

Fig. 9.31.



32

Figure 9.32

O
U

T

V

+
V

+
V

b

1
2

?

?

Fig. 9.32.



33

Figure 9.33

O
U

T
O

U
T

V
V

+
V

-V

+
V

+
V

b
b

1

1

2
2

Fig. 9.33.



34

Figure 9.34

1
0
5

1
0
6

1
0
7

1
0
8

1
0
9

F
R
E
Q
U
E
N
C
Y
(H
z
)

0
.0
1

0
.11

1
0

1
0
0

1
0
0
0

IMPEDANCE |Z|(Ω)
1
0
n
F

1
0
5

1
0
6

1
0
7

1
0
8

1
0
9

F
R
E
Q
U
E
N
C
Y
(H
z
)

0
.0
1

0
.11

1
0

1
0
0

IMPEDANCE |Z|(Ω)

1
µ
F X
7
R

1
0
0
n
F

1
µ
F

1
0
µ
F

Y
5
V

2
2
µ
F
T
a

C
L

R
s

s

Fig. 9.34.



35

Figure 9.35

1
0
2

1
0
3

1
0
4

1
0
5

1
0
6

1
0
7

1
0
8

F
R
E
Q
U
E
N
C
Y
(H
z
)

1
0
-9

1
0
-8

1
0
-7

1
0
-6

1
0
-5

1
0
-4

1
0
-3

1
0
-2

1
0
-1

1
0
0

RELATIVE VOLTAGE GAIN

(C
R
)2
-R

C

C
R
-R

C

Fig. 9.35.



36

Figure 9.36

DETECTOR BIAS

DETECTOR BIAS

SIGNAL OUTPUT

SIGNAL OUTPUT

DETECTOR

DETECTOR

ISOLATION

RESISTORS

ISOLATION

RESISTORS

SUPPORT /

COOLING STAVE

Fig. 9.36.


